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CONVERSION FACTORS, ABBREVIATED WATER-QUALITY UNITS, AND VERTICAL DATUM

Multiply By To obtain
Length
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
Area
mile (mi) 1.609 kilometer
square mile (mi2) 2.590 square kilometer
acre 4,047 square meter
Flow
gallon per minute (gal/min) 0.06308 liter per second
million gallons per day 0.04381 cubic meter per second
(Mgal/d)

Temperature

degree Fahrenheit (°F) °C = 5/9 x (°F-32) degree Celsius
Transmissivity
square foot per day 0.09290 square meter per day
[(£e3/4)/£e2] e

Additional abbreviations

foot per mile (ft/mi)

inches per year (in/yr)

million gallons per year (Mgal/yr)
billion gallons per year (Ggal/yr)
milligrams per liter (mg/L)

Sea level: 1In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929--a geodetic datum derived from a general adjustment
of the first—order level nets of the United States and Canada, formerly called
Sea Level Datum of 1929.
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GEOHYDROLOGY OF THE PRINCIPAL AQUIFERS
IN BUTLER COUNTY, ALABAMA

By John C. Scott and Riley H. Cobb

ABSTRACT

Butler County, in south—central Alabama, depends entirely on ground water
for public and domestic water supplies. The county includes an area of about
780 square miles, and has a population of about 21,680. The county is
primarily rural, but public water supplies are available in most areas. The
cities of Georgiana, Greenville, and McKenzie have municipal water systems,
and most rural areas have access to water from the Butler County Water
Authority system.

The major aquifers underlying Butler County are the Nanafalia-Clayton
aquifer in sediments of Tertiary age and the Providence-Ripley aquifer
sediments of Cretaceous age. These aquifers dip south—southwest about 25 to
40 feet per mile. The Nanafalia-Clayton aquifer crops out across the central
part of Butler County, and is a major aquifer in the southern part of the
county. The Providence-Ripley aquifer crops out across the southern part of
Lowndes County, which borders Butler County on the north, and the northeastern
corner of Butler County. The Nanafalia-Clayton aquifer is used for public
water supply by the town of McKenzie and is used extensively in central and
southern parts of the county for domestic water supplies. The Providence-
Ripley aquifer is used for public water supply by the cities of Georgiana and
Greenville and the Butler County Water Authority, which supplies water to most
rural parts of the county.

Best estimates, based on available data, indicate that annual recharge to
the Nanafalia-Clayton aquifer greatly exceeds current annual withdrawals.
A potentiometric map of the Nanafalia-Clayton aquifer indicates that the
aquifer is only minimally stressed, and that water levels in wells completed
in this aquifer have not changed substantially during the past 45 years.

Estimated annual recharge to the Providence-Ripley aquifer approximately
equals current annual withdrawals. Comparison of a potentiometric map for the
Providence-Ripley aquifer based on measurements made in the 1960's with a
potentiometric map based on measurements made in 1989 indicates that the
potentiometric surface in the vicinity of Greenville has declined more than
80 feet during the past 25 years. Published water—level data indicate that
water levels in some wells at Greenville have declined about 140 feet since
the mid-1940's.

Ground-water withdrawals from the Providence-Ripley aquifer in Butler
County have increased from less than 1 million gallons per day in the 1940's
to about 6 million gallons per day in 1990. Increased withdrawals from the
aquifer and limited recharge may result in the necessity to develop an
alternative source of water supply in the vicinity of Greenville in the near
future.



INTRODUCTIOR

Butler County, Alabama, depends on ground water for public and domestic
water supplies and obtains most of its water from two major aquifers.
Withdrawals from one of these aquifers have increased substantially since the
1940's, and have resulted in a decline in the potentiometric surface of as
much as 140 ft in the vicinity of Greenville. Local water managers, concerned
about the ability of these aquifers to meet the growing demand for water,
identified the need for additional information of the geohydrology of the
area. To meet this need, the U.S. Geological Survey, in cooperation with the
Butler County Water Authority and the Greenville Waterworks Board, conducted
an investigation of the ground-water resources of Butler County during
1989-90. This report presents the results of that investigation and describes
the geohydrology of the prinicpal aquifers in the county.

Description of the Area

Butler County (fig. 1), in south-central Alabama, has a land area of about
780 miz, and had a population of 21,680 in 1980 (Alabama Department of
Economic and Community Affairs, 1988). The county is mainly rural but public
water supplies are available to most residents. The cities of Georgiana,
Greenville, and McKenzie have municipal water systems. Most other parts of
the county are supplied water by the Butler County Water Authority system.

Butler County is in the East Gulf Coastal Plain section of the Coastal
Plains physiographic province. Most of the county is in the Southern Red
Hills district of the East Gulf Coastal Plain (fig. 2). The northeastern
corner of the county is in the Chunnennuggee Hills district, and the southern-
most part is in the Lime Hills district. The Southern Red Hills district is a
southward-sloping upland of moderate relief. The Chunnennuggee Hills district
is a series of sand hills and cuestas developed on more-resistant sandstone,
siltstone, and sand (fig. 2). The Lime Hills district consists of a rugged
topography developed on more-resistant limestone and siltstone (Sapp and
Emplaincourt, 1975).

Surface drainage for most of the county is southward through Pigeon,
Persimmon, Panther, and Long Creeks and their tributaries (fig. 2). Drainage
in the northwestern part of the county is northwestward through Cedar, Pine
Barren, and Wolf Creeks and their tributaries (fig. 2). Average annual
rainfall at Greenville is about 57 in. Average monthly rainfall ranges from
2.34 in. in October to 6.66 in. in March (National Oceanic and Atmospheric
Administration, 1989). Average monthly temperatures range from about 46 °F in
January to about 81 °F in July and August. The lowest temperature at
Greenville in 1988 was 12 °F on February 7; the highest temperature was 100 °F
on June 27.







































Aquifer Tests

A capacity test in Butler County test well 3 (well 20,table 1), screened
in the Providence-Ripley aquifer was made on January 2 and 3, 1990. The well
was pumped at 805 gal/min for 1,800 minutes; drawdown in the water surface in
the well during the pumping period was 123.7 ft. The transmissivity of the
aquifer, based on the test and using the Jacob time-drawdown equation, was
2,100 [(£e3/d)/ft2]fe. A l4-day capacity test was made in Butler County test
well 3 from May 23 to June 6, 1990. Total drawdown in the water surface was
107.1 ft while pumping 650 gal/min. Using data from the pumping well,
the transmissivity of the aquifer was 1,990 [(££3/d)/£e2) £t

Fluctuations of the Potentiometric Surface

The potentiometric surfaces (water levels) of aquifers in Butler County
fluctuate in response to seasonal and long-term variations in recharge from
rainfall, and to withdrawals from the aquifers. The potentiometric surface in
an unstressed aquifer (no large withdrawals) generally is highest in April and
lowest in October or November. Extended droughts may affect when the annual
high or low water surface occurs. The potentiometric surface in a stressed
aquifer responds to the amount and duration of withdrawals in addition to
annual recharge. In areas where large, systematic withdrawals are made, the
effect of the withdrawals on the potentiometric surface may be so dominant
that the effects from variations in recharge can not be detected.

The potentiometric surface of the Nanafalia-Clayton aquifer in Butler
County fluctuates mainly in response to recharge (fig. 7). Comparison of
water-level measurements made in the 1960's with measurements made in 1989-90
indicate that the configuration of the potentiometric surface has not changed
substantially during the period. A decline of about 50 ft in the water
surface has occurred in the vicinity of McKenzie. This decline has primarily
resulted from increased pumpage at McKenzie and, possibly, from pumpage in
northern Covington and southwestern Crenshaw Counties.

The potentiometric surface of the Providence-Ripley aquifer has been
substantially affected by withdrawals during the past 50 years. According to
LaMoreaux (Carter and others, 1949), the potentiometric surface of the aquifer
at Greenville was more than 200 ft above sea level in 1946. The potentio-
metric surface had declined to about 140 ft above sea level in 1964 (fig. 8),
and was about 60 ft above sea level in the vicinity of Greenville in 1989
(fig. 9). The potentiometric surface has declined more than 100 ft in the
vicinity of Georgiana since 1964.

Effects of Withdrawals on the Aquifer Systems

Total average withdrawals from the Nanafalia-Clayton aquifer in Butler
County are estimated to be less than 1 Mgal/d. These withdrawals have had
little effect on the aquifer, except in the vicinity of McKenzie where a
decline in the potentiometric surface of about 50 ft has occurred since 1965.
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Withdrawals from the Providence-Ripley aquifer in Butler County have
increased from less than 1 Mgal/d in the mid-1940's to about 6 Mgal/d in 1990.
These withdrawals have resulted in an extensive depression in the potentio-
metric surface that is centered in the vicinity of Greenville. The
potentiometric surface in the aquifer at Greenville has declined at an average
rate of about 10 ft/yr during the past 10 years (see well 17, table 1). If
this decline continues at a similar rate during the next 10 years, withdrawals
from public water-supply wells in the vicinity of Greenville will have to be
significantly reduced, or an alternate source of water supply developed.

Alternate sources of water are the Nanafalia-Clayton aquifer in central
and southern parts of the county and Pigeon Creek south of Alabama Highway 10.
Wells developed in the Nanafalia-Clayton aquifer will probably produce 700
gal/min or more in the southeastern part of the county, and 300 gal/min or
more in the south—central and southwestern parts of the county. The 10-year
7-day low flow for Pigeon Creek at Alabama Highway 106 is about 10 Mgal/d; the
2-year (median) 7-day low flow is about 20 Mgal/d (Hayes, 1978).

16
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EXPLANATION

—— POTENTIOMETRIC CONTOUR--Shows the potentiometric surface for the
Nanafalia-Clayton aquiter in Butler County. Dashed where approximately

located. Contour interval 50 feet. Datum is sea level.

e Well in which water level was measured in 1989.

Figure 7.--Potentiometric surface of the Nanafalia-Clayton aquifer
in Butler County, 1989.
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EXPLANATION

—— POTENTIOMETRIC CONTOUR--Shows the potentiometric surface for the
Providence-Ripley aquifer in Butler County. Dashed where approximately
located. Contour interval 25 feet. Datum is sea level.

- Hachures indicate depressions.
e Well in which water level was measured in 1964-65.

Figure 8.--Potentiometric surface of the Providence-Ripley aquifer in
Butler County, 1964-65.
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EXPLANATION

—— POTENTIOMETRIC CONTOUR--Shows the potentiometric surface for the
Providence-Ripley aquifer in Butler County. Dashed where approximately -
located. Contour interval 25 feet. Datum is sea level.

-~ Hachures indicate depressions.

e Well in which water level was measured in 1989.

Figure 9.--Potentiometric surface of the Providence-Ripley aquiter in
Butler County, 1989.
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SUMMARY

Butler County depends entirely on ground water for public and domestic
supplies. Major aquifers underlying the county consist of the Nanafalia-
Clayton aquifer in sediments of Tertiary age and the Providence-Ripley aquifer
in sediments of Cretaceous age.

The Nanafalia-Clayton aquifer is a major aquifer in the southern part of
the county, but is used for public water supply only by the town of McKenzie.
The aquifer is used extensively in central and southern parts of the county
for domestic water supplies.

The Providence-Ripley aquifer is a major aquifer in all but the northern-
most part of Butler County. The cities of Greenville and Georgiana and the
Butler County Water Authority, which supplies water to most rural parts of the
county, use the Providence-Ripley aquifer exclusively for sources of water

supply.

The major aquifers in Butler County are recharged by precipitation. The
recharge area for the Nanafalia-Clayton aquifer extends from the vicinity of
Forest Home in northwestern Butler County southeastward through the central
part of the county. The recharge area extends for about 30 mi across the
county, and has an average width of about 7 mi. The average recharge to the
aquifer is estimated to be about 11 to 14 Ggal/yr. Estimated average
withdrawals are about 0.7 Ggal/yr.

The recharge area for the Providence-Ripley aquifer extends across
southern Lowndes County and the northeastern corner of Butler County. The
effective recharge area of the aquifer for Butler County is about 30 mi long
and about 1 mi wide. The average recharge to the aquifer is estimated to be
about 1.6 to 2.1 Ggal/yr. Estimated withdrawals in 1990 are estimated to be
about 2.2 Ggal/yr.

Withdrawals from the Nanafalia-Clayton aquifer have remained fairly
constant during the past 45 years. The potentiometric surface of the aquifer
has declined slightly in the vicinity of McKenzie, where the only public water
supply tapping the aquifer in Butler County is located. Access to the rural
public water supply in the county has probably resulted in a decrease in
pumpage from the aquifer for domestic supplies.

Withdrawals from the Providence-Ripley aquifer have increased from less
than 1 Mgal/d in the 1940's to about 6 Mgal/d in 1990. This increase in
withdrawals has resulted in a decline in the potentiometric surface in the
aquifer of more than 140 ft at Greenville. If withdrawals increase over the
next 10 years at the same rate they have increased during the last 10 years,
it may be necessary to develop an alternative source of water supply in the
vicinity of Greenville.
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